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FOREWCRD

1. This Department of Defense Standard Practice is approved for use by the
Naval Sea Systens Command, Departnent of the Navy, and is available for use by all
Departments and Agencies of the Department of Defense.

2. Beneficial comments (recomrendations, additions, deletions) and any
pertinent data which may be of use in inproving this docunent shoul d be addressed
to: Department of the Navy, Naval Sea Systens Command, ATTN SEA 05Q 1333 Isaac
Hul | Avenue Sout heast, Stop 5160, Washington Navy Yard, DC 20376-5160 by using the
sel f-addressed Standardi zati on Docunent | nprovement Proposal (DD Form 1426)
appearing at the end of this docunent or by letter.

3. This standard practice provides detailed informati on and gui dance to
personnel concerned with the installation of fiber optic cable topol ogies (optical
fiber cabling and associ ated conponents) on Naval surface ships and submarines. The
nmet hods specified herein are not identifiable to any specific ship class or type,
but are intended to standardi ze and minimze variations in installation methods to
enhance the conmpatibility of the installations on all Naval ships.

4. In order to provide flexibility in the use and update of the installation
nethods, this standard practice is issued in eight parts; the basic standard
practice and seven nunbered parts as foll ows:

Part 1 Cabl es

Part 2 Equi prent

Part 3 Cabl e Penetrations

Part 4 Cabl enays

Part 5 Connectors and I nterconnections

Part 6 Tests

Part 7 Pierside Connectivity Cable Assenblies and I nterconnection Hardware
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1. SCCPE

1.1 Scope. This standard practice provides detail ed nethods of optical fiber
cabl e penetrations through ship structure and equi pnent via stuffing tubes, swage
tubes, multiple cable penetrators, chafing collars and nippl es.

1.1.1 Applicability. These criteria apply to installations on specific ships
when i nvoked by the governing ship specification or other contractual docunent.
They are intended prinarily for new construction; however, they are al so applicabl e
for conversion or alteration of existing ships. The rapidly changing state of the
art in fiber optic technology makes it essential that sonme degree of flexibility be
exercised in enforcing this docunment. Wen there is a conflict between this
docunent and the ship specification or contract, the ship specification or contract
takes precedence. Were ship design is such that the nethods herein cannot be
i npl erent ed, users should submt new met hods or nodifications of existing methods
for approval prior to inplenentation to: Department of the Navy, Naval Surface
VWarfare Center, Dahlgren D vision, ATTN Code B35, 17320 Dahl gren Road, Dahl gren, VA
22448- 5100.
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2. APPLI CABLE DOOUMENTS

2.1 Ceneral. The docurents listed in this section are specified in sections
3, 4 and 5 of this standard practice. This section does not include docunents cited
in other sections of this standard practice or recomrended for additional
information or as exanples. Wile every effort has been nade to ensure the
conpl eteness of this list, document users are cautioned that they nust meet all
speci fied requirenments docunents cited in sections 3, 4 and 5 of this standard
practice, whether or not they are |isted.

2.2 Qovernnment docunents.

2.2.1 Specifications, standards and handbooks. The follow ng specifications,
standards, and handbooks forma part of this document to the extent specified
herein. Unless otherw se specified, the issues of these documents are those |isted
in the issue of the Departnent of Defense Index of Specifications and Standards
(DD SS) and suppl errent thereto, cited in the solicitation (see 6.2).

SPEC FI CATI ONS

FEDERAL
GG W 646 - Wench, (pen End, Ratchet (TAC Pattern), for Tube
Fittings, Electric Cable Termnals and Stuffing Tube
d and Nuts.
DEPARTMENT OF DEFENSE
M L-1-3064 - Insulation, Hectrical, Plastic-Sealer.
M L- PRF- 15624 - Casket Material, Rubber, 50 Duroreter Hardness
( Maxi mun) .
M L- P- 16685 - Packing, Material and Packing Preforned (Stuffing
Tube for E ectrical Cables).
M L- S 24235 - Stuffing Tubes, Metal and Packi ng Assenblies for
El ectric Cables, CGeneral Specification for.
M L- S 24235/ 1 - Stuffing Tube, Metal, and Packing Assenblies for
El ectric Cabl es, Bul khead, Pressureproof.
M L- S 24235/ 2 - Stuffing Tube, Packing Assenblies for Pressureproof
Bul khead.
M L- S 24235/ 9 - Stuffing Tubes, Metal and Packing Assenblies for

El ectric Cables, Brass and Steel, for Decks and
Bul kheads with Pi pe Protection.

ML-S 24235/10 - Stuffing Tubes, Metal and Packing Assenblies for
E ectric Cables, Steel, for Decks and Bul kheads
wi thout Pipe Protection.

ML-S 24235/17 - Stuffing Tube, Metal, and Packing Assenblies for
E ectric Cables, Swage Type, Steel and Al um num for
Deck and Bul kheads with Pipe Protection.
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ML-S 24235/18 - Stuffing Tube, Metal, and Packing Assenblies for
El ectric Cables, Swage Type, Reduced D aneter, Steel
and Al um num for Deck and Bul kheads with Pi pe
Prot ecti on.

ML-S 24235/19 - Stuffing Tube, Metal, and Packing Assenblies for
E ectric Cables, Swage Type, Steel and Al um num for
Deck and Bul kheads with Pipe Protection.

M L- P- 24705 - Penetrators, Miltiple Cable, for Hectric Cabl es,
General Specification for.

DEPARTMENT OF DEFENSE STANDARDS

M L- STD- 2003 - Hectric Pant Installation Standard Methods for
Surface Ships and Subrmrari nes.

M L-STD-2003-3 - Hectric Plant Installation Standard Mt hods for
Surface Ships and Subrarines (Penetrations).

M L-STD-2042-2 - Fiber Optic Topol ogy Installation Standard Mt hods
for Naval Ships (Equipnent)(Part 2 of 7 Parts).

(Unl ess ot herwi se indicated, copies of the above specifications, standards, and
handbooks are avail able fromthe Standardi zati on Docurments O der Desk, 700 Robbins
Ave, Building 4D, Philadel phia, PA 19111-5094.)

2.2.2 Cher Governnent docurments. The foll owing other Government docunents
forma part of this document to the extent specified herein. Unless otherwi se
specified, the issues are those cited in the solicitation.

DOCUMENTS
DDS 100-1 - Rei nf orcenent of Q(penings in Structure of Surface
Ships Gher than in Protective Plating.
DDS 100-2 - eni ngs i n Decks and Bul kheads for Stuffing Tubes and

Pi pe.

(Copi es of the above docunents shoul d be obtained fromthe contracting activity
or as directed by the contracting officer.)

2.3 Non-Qvernment publications. The follow ng docunents forma part of this
docunent to the extent specified herein. Unless otherw se specified, the issues of
t he docurents which are DCD adopted are those listed in the | ssue of the DD SS
cited in the solicitation. Unless otherw se specified, the issues of docunents not
listed in the DODI SS are the issues of the docunents cited in the solicitation (see
6.2).

AVERI CAN NATI CNAL STANDARDS | NSTI TUTE (ANSI)

ANS|I Z7136. 2 - Safe Use of ptical Fiber Communication Systens
Wilizing Laser D ode and LED Sources

(Application for copies should be addressed to the Amrerican National Standards
Institute, 1430 Broadway, New York, NY 10018-3308.)
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ELECTRCN CS | NDUSTRY ASSCO ATl QV TELECOWUN CATI ONS | NDUSTRY ASSOO ATI ON
El ATl A- 440 - Fiber ptic Term nol ogy.

(Application for copies should be addressed to d obal Engi neeri ng Docunents,
1990 M Street NW Suite 400, Washi ngton, DC 20036.)

2.4 Oder of precedence. In the event of a conflict between the text of this
docurmrent and the references cited herein, the text of this document takes
precedence. Nothing in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obtai ned.
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3. DEFINTIONS

3.1 Ceneral fiber optics ternms. Definitions for general fiber optics terns
used in this standard practice are in accordance with EIA TI A-440. Definitions for
other terns as they are used in this standard practice are given in the foll owi ng
par agr aphs.

3.2 hafing collar. A chafing collar is a round or oval banding that protects
two or nore cables that penetrate structure fromcrinpi ng and wear caused by rubbing
agai nst sharp edges.

3.3 ollective protection system (CPS). A CPS systemis a systemdesigned to
inhibit the entry of chenical, biological, and radi ol ogi cal contam nants into
col l ective protection zones on board Naval shi ps.

3.4 K ckpipe. AKkickpipe is a pipe welded into the deck with a stuffing tube
attached. Kickpipes provide protection for cables at deck penetrations and are used
to clear an obstruction or preserve alignnent.

3.5 Metal stuffing tube. A netal stuffing tube provides a means for making
wat ertight single cable penetrations through shell plating, decks, and bul kheads,
and i nto equi prrent.

3.6 Mitiple cable penetrator (MXP). A MXP provides a means for naking
watertight, airtight, and firetight penetrations through decks, bul kheads, and into
equi prrent .

3.7 Npple. Anipple is a smaller version of the chafing collar, and is used
to protect a single cable penetration

3.8 Optical fiber cable. A cable that contains optical fibers.

3.8.1 BCF cable. A cable that contains one or more BCF tubes through which
optical fibers or optical fiber bundl es are bl own.

3.8.2 Conventional optical fiber cable. An optical fiber cable in which the
optical fiber is an integral part of the cable and is installed during the cable
nmanuf act uri ng process.

3.9 Swage tube. A swage tube provides watertight cable penetrations through
decks and is an alternative to a stuffing tube with a ki ckpi pe.
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4. CENERAL REQU REMENTS

4.1 Cable penetrations. ptical fiber cable penetrations of ship structure
shal | be nmade by netal stuffing tubes (see 3.5), swage tubes (see 3.9), miltiple
cabl e penetrators (see 3.6), chafing collars (see 3.2), or nipples (see 3.7). Cable
penetrations into equi pnent shall be nmade by nylon stuffing tubes or integral
mul tiple cable penetrators in accordance with Part 2 of this standard practice.
Penetrations of ship structure shall be in accordance with this Part of this
standard practi ce.

4.1.1 Cable penetration of ship structure. Cable penetration of ship
structure shall be in accordance with DDS 100-1, DDS 100-2, the nethods descri bed
herein, and as foll ows:

a. Metal stuffing tubes or nultiple cable penetrators (MP s) shall be used
for the penetration of the follow ng structures/areas, except that only
nmetal stuffing tubes shall be used to penetrate bul kheads or decks that
are exposed to the weat her:

(1) Collective protection system (CPS) (see 3.3) boundari es.
(2) Watertight cable trunks.

(3) Watertight decks.

(4) watertight bul kheads.

(5) Bul kheads designed to withstand a wat er head.

(6) That portion of a bul khead specified to be watertight to a certain
hei ght .

(7) That portion of a bul khead bel ow the height of the sill or the coamn ng
of a conpartnent access.

(8) Bul kheads surroundi ng conpartnents subject to flooding by sprinkling
syst ens.

(9) Garbage di sposal roons.
(10) Battery shops.

(11) Medical operating roons.
(12) Medical wards.

b. Metal stuffing tubes only shall be used to penetrate decks and bul kheads
formng the boundaries of spaces containing volatile, conbustible, or
expl osive material .

C. Unl ess ot herwi se specified, metal stuffing tubes, nultiple cable
penetrators or nipples and chafing collars packed with plastic seal er
shall be used for the follow ng penetrations. The method sel ected shall
satisfy the tightness requirenents of the structure.

(1) Decks (non-watertight).
(2) Structural bul kheads.

(3) Airtight bul kheads.
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(4) Funetight bul kheads.

(5) Miltiple cable (two or nore) penetrations through non structural stee
bul kheads (ot her than mesh or expanded netal ), bents, web franes,
transverse girders and | ongitudi nal girders.

Cabl e penetrations of vertical non-tight structures within a conpartnent
need not be sealed at intervals closer than 20 feet horizontally.
However, if one penetration on the structure requires sealing, then all
penetrations of that structure shall be seal ed.

d. Metal stuffing tubes in accordance with ML-S 24235/1 shall be used to
penetrate pressure proof submarine bul kheads and surface ship sonar dones
that are filled with water under nornmal operating conditions. e half of
the tube may be used to penetrate surface ship sonar domes only.

e. The size of the stuffing tube groups shall be limted to pernit tightening
of gland nuts in the group using stuffing tube wench set type Il, class
I, style A formBin table IV of G3GW646. Penetration spacing shall be
as specified in DDS 100- 2.

4.1.2 Pastic sealer. Plastic sealer, type H- as specified in ML-I-3064
shal |l be used to seal the space around the cables in collars or nipples used for
passi ng cabl es through light tight and fune tight bul kheads.

4.1.3 Kickpipes. Kickpipes (see 3.4) shall be nade of a material to suit the
structure being penetrated and shall be conpatible with the stuffing tube nmaterial
Pi pe ends shall be chanfered and inside wall burrs shall be removed to prevent
chafing of the cable jacket. Swage tubes in accordance with ML-S 24235/17 or ML-
S 24235/ 18 nay be used as an alternative to stuffing tubes in accordance with ML-S
24235/ 9.

4,.1.4 Miltiple cable penetrators (MP's). MFP s shall be in accordance with
M L- P- 24705.

4.1.5 Metal stuffing tubes. Metal stuffing tubes shall be in accordance with
M L-S24235/1, ML-S24235/2, ML-S24235/9 or ML-S 24235/10

4.1.5.1 Stuffing tube packing. Packing for stuffing tubes that penetrate
submari ne pressure proof and surface ship ballistic bul kheads, and sonar dones
filled with water under normal operating conditions shall be in accordance with ML-
S 24235/1. For all other netal stuffing tubes, packing shall be in accordance with
either the preforned (coil), class 2 or the bulk, class 1 of ML-P-16685. Wen bul k
packing is used, the first and last turns shall be part A (hard) and the
intermediate turns shall be part B (soft). Reinforced neoprene packing in
accordance with class 1 of ML-PRF 15624 may be used as an alternate

4.1.6 Chafing collars and nipples. Collar length shall be not |ess than 76 nm
(3 in) with a mninumradial distance between the cable and collar of 25 mMm (1 in).
N ppl e length shall be not less than 51 nm (2 in), with a mninumradial distance
between the cable and the nipple of 6 mnm(0.25 in).

4.1.7 Shielded conpartnent penetrations. Because optical fiber cables contain
no nmetallic shields, nornal conpartment penetrations may not adequately naintain the
shielding integrity of shielded conpartments. Were the shielding integrity of the
conpartment nust be naintained, special penetration nethods may be required for
optical fiber cables. Information on special penetration nethods to maintain
shielding integrity can be obtained fromthe Naval Surface Warfare Center (see
3.1.1).
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Safety precautions. The follow ng safety precautions apply:

The classification of a laser is based on the ability of the optical beam
to cause damage to the eye. Under normal operating conditions, an optica
fiber communi cation system (CFCS) is inherently an eye safe system but,
when an optical fiber connection is broken and optical view ng instrunents
are used, it is possible that hazardous energy can enter the eye. For
this reason four service group hazard cl asses have been devised to

i ndi cate the degree of hazard and required hazard control neasures. Refer
to ANSI 7136.2 for a full technical definition. The follow ng | aser
safety precautions shall apply:

(1) Ensure personnel are famliar with the | aser degree of hazard and the
requi red control neasures.

(2) Light generated by light emtting diodes (LED s) and | aser di odes may
not be visible but may still be hazardous to the unprotected eye.
Never stare into the end of an optical fiber connected to an LED or
| aser diode and do not stare into broken, severed or disconnected
optical cabl es.

(3) Do not viewthe primary beamor a specular reflection froman O-CS
with an optical mcroscope, eye | oupe or other view ng instrunent.
The instrument may create a hazard due to its |ight gathering
capability.

Saf ety gl asses shall be worn when handling bare fibers. A ways handl e
cable carefully to avoid personal injury. The ends of optical fibers may
be extrenely sharp and can | acerate or penetrate the skin or cause

per manent eye danmage if touched to the eye. |f the fiber penetrates the
skin, it nmost likely will break off, in which case the extraction of the
fiber should be perforned by trained nedical personnel to prevent further
conpl i cati ons.

Wash hands after handling bare fibers.

Do not eat or drink in the vicinity of bare optical fibers. Ingested
optical fibers may cause serious internal danage

Never look into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that nmay be connected to a pressure
sour ce.

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:15Z
Check the source to verify that this is the current version before use.



M L- STD- 2042- 3B( SH)

5. DETA LED REQU REMENTS

5.1 Penetration of ship structure (submarines). Qptical fiber cables shall
penetrate the ship structure of submarines in accordance with Figures 3Al and 3Al10
t hrough 3A23 of M L-STD- 2003-3, as nodified (see 5.5). Stuffing tube sizes for
optical fiber cables shall be selected in accordance with Method 3Al-1 of this
standard practi ce.

5.2 Penetration of ship structure (surface ships) using steel or al um num
stuffing tubes. ptical fiber cables shall penetrate the ship structure of surface
ships using steel or alumnumstuffing tubes in accordance with Figures 3Bl through
3B3, 3B10 through 3B24, 3B43 through 3B46, 3B48 and 3B49, 3Cl3 through 3Cl6 and 3Cl8
of ML-STD2003-3, as nodified (see 5.5). Stuffing tube sizes for optical fiber
cabl es shal|l be selected in accordance with Method 3A1-2 of this standard practice.

5.3 Penetration of ship structure using multiple cable penetrators (MP s).
ptical fiber cables shall penetrate the ship structure using MOP s in accordance
wth Figures 3B25, 3B27 through 3B35, and 3B54 through 3B66 of M L-STD 2003-3, as
nodified (see 5.5). MP insert block sizes for optical fiber cables shall be
sel ected in accordance with Method 3Bl of this standard practice.

5.4 Penetration of ship structure using kickpipes. Optical fiber cables shall
penetrate the ship structure using kickpipes in accordance with Figures 3DL through
306 and 308 of ML-STD 2003-3, as nodified (see 5.5). Stuffing tube sizes for
optical fiber cable shall be in accordance with Method 3A1-2 of this standard
practice. Swage tubes may be used in place of kickpipes. Swage tube sizes for
optical fiber cable shall be selected in accordance with Method 3A1-3 of this
standard practi ce.

5.5 Retention of the watertight seal. The optical fiber cable may | ose some
of its resiliency after being conpressed. To ensure the watertight seal is achieved
and nai ntained, retighten cap (stuffing tube) or bolt (MOP) approximately 24 hours
after initial conpression.
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6. NOIES

(This section contains information of a general or explanatory nature that may be
hel pful, but is not mandatory.)

6.1 Intended use. The nmethods for cable penetrations depicted in this
standard practice are intended primarily for new construction; however, they are
applicable for conversion or alteration of existing ships.

6.2 |Issue of DODISS. Wen this standard practice is used in acquisition, the
applicable issue of DOD'SS nust be cited in the solicitation (see 2.2.1).

6.3 Standard method designation. To sinplify the usage of this standard
practice, an al pha-nuneric designati on systemwas devel oped to identify and |locate a
gi ven met hod. The nethods were grouped together by function as foll ows:

Qoup A Cable penetrations via netal stuffing tubes
Qoup B. Cable penetrations via MP

Then the desi gnation systemwas conpl eted as fol | ows:

3 A 1-2

\— A ternate procedure within nethod

Met hod nunber within group
Functional group
M L- STD- 2042 Part nunber

Thus, nethod 3A1-2 identifies the second alternate procedure for method 1 of
group Ain Part 3 (ML-STD 2042-3) of M L-STD 2042.

6.4 Subject term(key word) listing.

Chafing coll ar

Col l ective protection system (CPS)
Ki ckpi pes

Metal stuffing tubes

Mil tiple cable penetrator (MXP)
Swage t ubes

N ppl e

6.5 Changes fromprevious issue. Marginal notations are not used in this

revision to identify changes with respect to the previous issue, due to the extent
of the changes.

Preparing activity:
NAVY - SH

(Proj ect SESS-0007)

10
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METHCD 3A1
CABLE PENETRATI NS VI A METAL STUFFI NG TUBES
1. SCCPE
1.1 Scope. These methods identify stuffing tube sizes used to pass optica

fiber cables through decks and bul kheads. The methods for installation of the
stuffing tubes is the same as those specified for electrical cables in M L-STD 2003
These installation nethods are not repeated in this standard practice but they are
identified in paragraph 5 in this part of this standard practice.

2. REQU RED EQU PMENT AND MATER ALS. (Not applicable.)

3. PROCEDURES

3.1 Safety summary. The foll owing safety precautions shall be observed during
the passing of optical fiber cables through the installed stuffing tubes:

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the ends of fibers as they nay be razor sharp. Wash your
hands after handling bare fiber

C. (bserve the warni ngs and cauti ons on equi pnent and naterials.

d. When visual ly inspecting an optical fiber, never stare into the end of a
fiber connected to a | aser source or LED

e. Never | ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

3.2 Procedure I. Method 3A1-1-Metal stuffing tubes for subnarines.

Step 1 - Select a steel stuffing tube fromthose shown in tables 3Al-1 and 3Al-
.

TABLE 3A1-1. Steel stuffing tube sizes for optical fiber cable (Subnarines).
Cabl e type Cable QD mm Tube Packi ng assenbl y
(in) (nomnal) si ze
Part no. Synbol no.
M24235/ 2
4-Fi ber 8.1 (0.32) 1 -*002 2405. 2
8- Fi ber 11.1 (0. 44) 1 -*003 2405. 3
18- Fi ber 14. 3 (0. 56) 1 -*007 2405.7
36- Fi ber 20.8 (0.82) 3 -*013 2407.1
90- Fi ber 38.5 (1.52) 6 -*040 2410. 3
7- Tube 2 0 (1.14) to 4 -*034 2408. 4
1.5 (1.25)
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NOTE: The asterisk "*" represents itemmaterial. The material shall be
Neoprene (N or Silicone (9.

NOTE: Wien installing the optical fiber cable in the stuffing tube, the
optical fiber cable jacket nust be greased in the region where it will
contact the stuffing tube. This prevents the optical fiber cable from
buckling inside the stuffing tube when both ends of the stuffing tube
are tightened down.

NOTE: 7-tube BOF cables are not to be run through watertight bul kheads.

TABLE 3A1-11. Steel stuffing tube data (Subnarines).
HY- 80 HT
Q ade steel
Tube Tube Tube Tube Tube | Tube | Tube | Tube
si ze si ze si ze si ze size | size | size | size
1 3 4 6 1 3 4 6
Stuffing Part nunber -001 -003 -004 - 006 -101 | -103 | -104 | -106
t ube M24235/ 1
assenbl y
Tube body -010 -012 -013 -015 -110 | -112 | -113 | -115
(1 required)
Part MR4235/ 1
nunber s of
conponent s d and nut -019 -021 -022 -024 -019 | -021 | -022 | -024
(2 required)
MR4235/ 1
Lock washer -028 -030 -031 -033 -028 | -030 | -031 | -033
(2 required)
M24235/ 1
Synbol nunber 2405 2407 2408 2410 2405 | 2407 | 2408 | 2410
HY-80 | HY-80 | HY-80 | HY-80 | -HT -HT -HT -HT
3.3 Procedure I1. Method 3A1-2- Metal stuffing tubes for surface ships.
Step 1 - Select a steel or alumnumstuffing tube fromthose shown in tables 3Al-

11 and 3AL1-1V.

3A1-2 METHOD 3Al

Source: https://assist.dla.mil -- Downloaded: 2016-12-31T721:15Z
Check the source to verify that this is the current version before use.




M L- STD- 2042- 3B( SH)

TABLE 3A1-111. Aluminumand steel stuffing tube sizes for optical fiber cable
(Surface ships).
Cabl e Cable QD Tube si ze Packi ng assenbl y
type mm (in) M L- S 24235/ 9 M L- P- 16685
(nomi nal ) and /10
4- Fi ber 8.1 (0.32) A dass 1 and 2
8- Fi ber 11.1 (0. 44) B dass 1 and 2
18- Fi ber 14. 3 (0.56) C dass 1 and 2
36- Fi ber 20.8 (0.82) F dass 1 and 2
90- Fi ber 38.5 (1.52) P dass 1 and 2
7- Tube 29.0 (1.14) to L dass 1 and 2
31.5 (1.25)
19- Tube 50.8 (2.00) T dass 1 and 2
TABLE 3A1-1V. Steel stuffing tube data for decks and bul kheads wit hout pipe
prot ecti on.
Tube type Wt hout pipe protection
Tube size A B C F L P T
Stuffing Part nunber 10-01 10- 02 10-03 10- 06 10- 10 10-13 10- 16
t ube Mp4235/
assenbl y
Tube body 10-31 10- 32 10-33 10- 36 10- 40 10-43 10- 46
(1 required)
24235/
Par t d and nut 09-061 | 09-062 | 09-063 | 09-066 | 09-70 09-73 | 09-076
nunber s of (1 required)
conponent s MR4235/
d and ring 09-181 | 09-182 | 09-183 | 09-186 | 09-190 | 09-193 | 09-196
(1 required)
M24235/
Synbol nunber 1600 1601 1602 1605 1609 1612 1615
3A1-3 VETHOD 3A1
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stuffing tube data for decks and bul kheads w th pi pe protection.

Tube type Wth pipe protection
Tube si ze A B C F L P T
Stuffing Part nunber 09-121 | 09-122 | 09-123 | 09-126 | 09-130 | 09-133 | 09-136
t ube Mp4235/
assenbl y
Tube body 09-151 | 09-152 | 09-153 | 09-156 | 09-160 | 09-163 | 09-166
(1 required)
24235/
Par t d and nut 09-061 | 09-062 | 09-063 | 09-066 | 09-070 | 09-073 | 09-076
nunber s of (1 required)
conponent s M4235/
dand ring 09-181 | 09-182 | 09-183 | 09-186 | 09-190 | 09-193 | 09-196
(1 required)
M24235/
Synbol nunber 1570 1571 1572 1575 1579 1582 1585

3.4 Procedure |I1I.

Swage type stuffing tubes.

Step 1 - Select swage type al um num or steel
tabl es 3A1-MVI through 3A1-X11.

stuffing tubes fromthose shown in

TABLE 3A1-M . Swage type alum numstuffing tube data for bul kheads.
Tube type Bul kheads
Tube si ze A B C F L P T
Stuffing Part nunber -031 -032 -033 - 036 -040 -043 - 046
t ube MR4235/ 17
assenbl y
Tube body -151 -152 -153 - 156 -160 -163 - 166
(1 required)
24235/ 17
Part d and nut -241 -242 -243 - 246 -250 -253 - 256
nunber s of (1 required)
conponent s MR4235/ 17
dand ring -271 -272 -273 -276 -280 -283 - 286
(1 required)
MR4235/ 17
Synmbol nunber 1731 1732 1733 1736 1740 1743 1746
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TABLE 3A1-M 1. Swage type alunminumstuffing tube data for decks.
Tube type Decks
Tube size A B C F L P T
Stuffing Part nunber -091 -092 -093 - 096 -100 -103 -106
t ube MR4235/ 17
assenbl y
Tube body -211 -212 -213 -216 -220 -223 -226
(1 required)
24235/ 17
Par t d and nut -241 -242 -243 - 246 -250 -253 - 256
nunber s of (1 required)
conponent s Mp4235/ 17
dand ring -271 -272 -273 -276 -280 -283 - 286
(1 required)
MR4235/ 17
Synbol nunber 1791 1792 1793 1796 1800 1803 1806
TABLE 3A1-M11. Swage type steel stuffing tube data for bul kheads
Tube type Bul kheads
Tube size A B C F L P T
Stuffing Part nunber -001 - 002 -003 - 006 -010 -013 -016
t ube MR4235/ 17
assenbl y
Tube body -121 -122 -123 -126 -130 -133 -136
(1 required)
24235/ 17
Par t d and nut -061 - 062 -063 - 066 -070 -073 -076
nunber s of (1 required)
conponent s MR4235/ 09
dand ring -181 -182 -183 - 186 -190 -193 -196
(1 required)
M24235/ 09
Synbol nunber 1701 1702 1703 1706 1710 1713 1716
3Al-5 VETHOD 3A1
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TABLE 3Al1-1 X Swage type steel stuffing tube data for decks.
Tube type Decks
Tube size A B C F L P T
Stuffing Part nunber - 061 - 062 -063 - 066 -070 -073 -076
t ube M4235/ 17
assenbl y
Tube body -181 -182 -183 -186 -190 -193 -196
(1 required)
24235/ 17
Par t d and nut - 061 - 062 -063 - 066 -070 -073 -076
nunber s of (1 required)
conponent s M24235/ 09
dand ring -181 -182 -183 -186 -190 -193 -196
(1 required)
M24235/ 09
Synmbol nunber 1761 1762 1763 1766 1770 1773 1776
TABLE 3A1-X  Reduced di aneter swage type al umnumstuffing tube data for bul kheads.
Tube type Bul kheads
Tube size A B C F L P T
Stuffing Part nunber -031 -032 -033 - 036 -040 -043 - 046
t ube M4235/ 18
assenbl y
Tube body -151 -152 -153 - 156 -160 -163 - 166
(1 required)
24235/ 18
Part d and nut -241 -242 -243 - 246 -250 -253 - 256
nunber s of (1 required)
conponent s MR4235/ 17
dand ring -271 -272 -273 -276 -280 -283 - 286
(1 required)
M4235/ 17
Synmbol nunber 1871 1872 1873 1876 1880 1883 1886
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TABLE 3A1-XI. Reduced di aneter swage type alum numstuffing tube data for decks
Tube type Decks
Tube size A B C F L P T
Stuffing Part nunber -091 -092 -093 - 096 -100 -103 -106
t ube MR4235/ 18
assenbl y
Tube body -211 -212 -213 -216 -220 -223 -226
(1 required)
24235/ 18
Par t d and nut -241 -242 -243 - 246 -250 -253 - 256
nunber s of (1 required)
conponent s Mp4235/ 17
dand ring -271 -272 -273 -276 -280 -283 - 286
(1 required)
MR4235/ 17
Synbol nunber 1941 1942 1943 1946 1950 1953 1956
TABLE 3A1-XI'l1. Reduced dianeter swage type steel stuffing tube data for bul kheads.
Tube type Bul kheads
Tube size A B C F L P T
Stuffing Part nunber -001 - 002 -003 - 006 -010 -013 -016
t ube MR4235/ 18
assenbl y
Tube body -121 -122 -123 -126 -130 -133 -136
(1 required)
24235/ 18
Par t d and nut -061 - 062 -063 - 066 -070 -073 -076
nunber s of (1 required)
conponent s MR4235/ 09
dand ring -181 -182 -183 - 186 -190 -193 -196
(1 required)
M24235/ 09
Synbol nunber 1821 1822 1823 1826 1830 1833 1836
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TABLE 3A1-XI11. Reduced di aneter swage type steel stuffing tube data for decks.
Tube type Decks
Tube si ze A B C F L P T
Stuffing Part nunber -061 -062 - 063 - 066 -070 -073 -076
t ube M24235/ 18
assenbl y
Tube body -181 -182 -183 -186 -190 -193 -196
(1 required)
24235/ 18
Par t d and nut -061 -062 - 063 - 066 -070 -073 -076
nunber s of (1 required)
conponent s MR4235/ 09
dand ring -181 -182 -183 -186 -190 -193 - 196
(1 required)
M24235/ 09
Synbol nunber 1911 1912 1913 1916 1920 1923 1926
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METHCD 3B1
CABLE PENETRATIONS VI A MCP' S

1. SCCPE

1.1 Scope. This nethod identifies MP insert block sizes used to pass optical
fiber cables through decks and bul kheads. The nethods for installation of the MCP
and insert blocks is the sane as those specified for electrical cables in ML-STD
2003-3. These installation nethods are not repeated in this standard practice but
they are identified in paragraph 5 in this part of this standard practi ce.

2. REQU RED EQU PMENT AND MATER ALS. (Not appl i cabl e.)
3.  PROCEDURES,

3.1 Safety summary. The foll owing safety precautions shall be observed during

the passing of optical fiber cables through the installed MF s.

a. Saf ety gl asses shall be worn when handling bare fibers.

b. Do not touch the ends of bare fibers as they may be razor sharp. Wsh
your hands thoroughly after handling bare fiber.

C. (bserve warni ngs and cautions on equi pment and material s.

d. When visual ly inspecting an optical fiber, never stare into the end of a

fiber connected to a | aser source or LED.

e. Never | ook into the end of a BOF tube. A ways wear approved safety
gl asses when handl i ng BOF tubes that may be connected to a pressure
sour ce.

3.2 Procedure.

Step 1 - Select MP insert blocks fromthose shown in table 3B1-1.
TABLE 3B1-1. MOP data and insert block sizes for optical fiber cable.
Cabl e type 4- 8- 18- 36- 90- Single 7- Tube 19-

Fi ber Fi ber Fi ber Fi ber Fi ber - Tube t ube

Cable QD mm 8.1 11.1 14. 3 20.8 38.5 11.1 29.0 31.5 50. 8

(in) nom nal (0.32) (0. 44) (.56) (0.82) (1.52) (0. 44) (1.14) (1. 25) (2.00)

Primary 1508 2011 2014 3021 6039 2011 4029 4032 6051
I nsert bl ock
part nunber
M24705/ 1- BN

Al ternate 2008 N A N A N A N A N A N A 6032 N A
i nsert bl ock
part nunber
M24705/ 1- BN
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